Nonspecific staining was detected in immunocytochemical procedures on the porcine hypothalamus with rabbit antisera, irrespective of the antigen specificity of the sera, in magnoceuulaf neurons of the parawnaicular (PVN) and supmptic nuclei (SON), and in the vasopressin-and oxytocincontaining nucleus (VON). The present study was designed to test the hypothesis that this staining is mediated by the Fc portion of rabbit immunoglobulins. Rabbit antisera against neuropeptides localized predominantly outside the PVN, SON, and VON were employed in combination with Merent detection methods. The intensity of the nonspecific staining varied depending on the antiserum and persisted after pre-absorption of the antisera with their homologous peptides. Nonspecific staining and antigen-specific staining were differentially &ected by the method of tissue fmtion. The nonspecific staining could be prevented by preincubation of the antisera with proteins A and G, which left the antigen-specific staining intact, whereas additional pre-1992)
Introduction
Antisera raised in rabbits have been successfully applied for immunocytochemistry on tissues from a wide variety of species. The use of rabbit antisera for immunocytochemical studies on porcine brain, however, is hampered by the occurrence offalse-positive staining. This nonspecific staining was first described by Watkins (1977) . With the use of the indirect peroxidase-anti-peroxidase (PAP) detection method, he found that staining of magnocellular neurons Correspondence to: Eline M. van der Beck, Dept. of Cell Biology, Medical Faculty, Univ. of Utrecht, PO Box 80.157, 3508 TD Utrecht, The Netherlands. absorption with homologous peptide abolished all staining. These observations suggest that the Fc region of IgGs is indeed involved in the nonspecific staining. On press-blots of homogenates from SON tissue subjected to isoelectric focusing, one band in the low-pH region was found with all antisera. Pre-incubation of the antisera with protein A abolished the staining of this band but did not affect staining of antigen-specific bands. Pre-incubation with proteins A and G is propod as a routine control to check for nonspecific staining mediated by the Fc region of IgGs in immunocytochemical procedures, particularly those that employ rabbit sera in porcine brain. (JHkochem Cyrochem &:1731 Cyrochem &: -1739 in the supraoptic nucleus (SON) and paraventricular nucleus (PVN) in the hypothalamus of the pig persisted when the first antiserum was omitted and even when the sections were incubated with PAP complex alone. Watkins suggested that nonspecific binding of PAP occurs to a protein binding component present in neurons of the porcine hypothalamo-neurohypophyseal axis. Meijer et al. (1986) found that not only rabbit PAP but rabbit sera in general can be bound selectively by magnocellular neurons in the pig, whereas sera raised in other species are not. Pre-incubation of the sections with non-immune serum of old but not of young rabbits could reduce the nonspecific binding of rabbit PAP, while with PAP prepared from the goat, for example, no staining of magnocellular neurons was found. These authors hypothesized that magnocellu-lar neurons in the SON and PVN of the pig contain an Fc receptorlike component that selectively binds rabbit immunoglobulins (Ig) .
To test this hypothesis we first evaluated the specificity of the immunocytochemical staining procedure with the strategy proposed by Pool and Buijs (1988) . Subsequently, the involvement of the Fc region of rabbit Ig in the nonspecific staining was investigated. This was done on vibratome sections utilizing antisera pre-incubated with protein A (Ades et al., 1976) and protein G. Furthermore, brain tissue homogenates were separated on gels by isoelectric focusing (IEF), followed by the press-blot technique (Van der Sluis et al., 1987 , to identlfy the putative tissue component(s) responsible for the nonspecific staining in the porcine hypothalamus. Finally, attempts were made to develop a reliable and reproducible method that obviates nonspecific staining and enables the use of rabbit antisera in routine immunocytochemical procedures on the porcine hypothalamus. Therefore, we tested different methods of tissue fixation and pre-absorption of antisera aimed at selective inactivation of the component(s) in the tissue and/or of the immunoglobulins that are involved in nonspecific staining of magnocel-Mar neurons,
Materials and Methods
Animals and Tissue Preparation. Ten mature female crossbred Yorkshire x Dutch Landrace pigs (100-190 kg body weight) were used for immunocytochemistry. The animals were anesthetized IM with azaperone 2 mgl kg body weight (Stressnill; Janssen Chimica, Beerse, Belgium) and IV methiomedate (Hypnodil; Janssen). The heads of the animals were gravity perfused through both ascending carotid veins with 0.9% heparin-saline solution (4-5 liters) followed by fixative. Six animals were perfused with 4% paraformaldehyde in 0.1 M phosphate buffer, pH 7.4 (PB) (3 liters, 10-15 min). Four animals were subjected to an extended perfusion protocol (6 liters, 30-45 min at low speed): three animals with 4% paraformaldehyde in PB and one animal with 3% paraformaldehyde-1% glutaraldehyde in PB. After perfusion-fixation, the brain was removed from the skull and the hypothalamus dissected and post-fixed for 48 hr at room temperature in the same fixative as used for perfusion, with (left hemisphere) or without (right hemisphere) glutaraldehyde (0.2 %). Vibratome sections (60-70 pm thick) were cut on a Bio-Rad vibratome, collected in 0.1 M >is-HCI-buffered saline (TBS: 0.05 M %is-0.15 M NaCI, pH 7.4) to which 0.1% sodium azide (Merck; Darmstadt, Germany) was added, and were stored at 4°C until being processed.
Immunocytochemistry. Sodium borohydride was used to pre-treat sections [Na(BH)4, 5 mglml, 10 min] (Merck) when glutaraldehyde was included in the fixative (Buijs et al., 1989;  Lillie and Pizzolato, 1972) . To inhibit endogenous peroxidase activity, sections were dehydrated and rehydrated through graded methanol series and finally washed in TBS containing 0.3% hydrogen peroxide (Merck) (Streefkerk, 1972 NIBR) , neuropeptide Y (NPY; #Niepke 08/11'88, final dilution 1:3000; NIBR) and P-endorphin (END; #B3, final dilution 1:lOOO; Rudolf Magnus Institute, University of Utrecht, Utrecht, The Netherlands). These antisera were chosen because their homologous antigens are localized predominantly in cell bodies outside the SON and PVN areas (Buijs et al., 1989;  Barry et al., 1985;  Khachaturian et al., 1985) . These antisera were diluted in TBS containing 1% bovine serum albumin (BSA) (BDH; Poole, UK) and 0.5 % Triton X-100 (Merck). Sections were incubated with primary antibody for 1 hr at room temperature followed by 48-72 hr at 4'C. Antibody detection methods used were: (a) biotinylated goat anti-rabbit IgG (H+L) (GaR-bio; 1:500) (Vector Laboratories; Burlingame, CA) in combination with avidin-biotin complex Elite (ABC; 1:1500) (Vector); (b) biotinylated protein A (Prot A-bio; 1:200) (Amersham; Bucks, UK) in combination with streptavidin-HRP (Strep-HRP; 1:400) (Amersham); or (c) goat anti-rabbit (GaR; #Betsy 01-09'82,l:lOO; NIBR) in combination with peroxidase-antiperoxidase complex (PAP; 1:lOOO; NIBR, prepared according to Sternberger, 1972) . These incubations were routinely 1-2 hr at room temperature with extensive TBS washes in between. To test for the specificity ofthe detection methods, the first antibody was replaced either by normal goat serum or buffer solution. In addition, incubations were performed with rabbit PAP complex alone. Immunoreactivity was visualized by incubation with 3~'diaminobenzidine (DAB; 0.05% in Tris-HCI) (Sigma; St Louis, MO) containing 0.01% hydrogen peroxide over a 20-30-min period.
Pre-incubation with Homologous Antigen. Antibody specificity of staining was checked by pre-absorbing antisera with their homologous antigen. The method used for affinity absorption of antibodies was based on pressblotting procedures (Van der Sluis et al., 1988) . Solid-phase absorption was performed with synthetic peptides covalently coupled to gelatin-coated nitrocellulose sheets. The following synthetic peptides were used: GnRH (Fertagyl, 5 pglpl) (Intervet Nederland Boxmeer, The Netherlands); SOM (fragment 1-14, 3.3 pg/pl) (Sigma); VIP (porcine, 5 pglpl) (Sigma); NPY (porcine, 3.3 pglpl) (Sigma); and P-END (camel P-END 1-31, 10 pglpl) (Peninsula Laboratories Europe; St Helens, UK). Briefly, diluted peptide solution was pipetted in 25 aliquots of 10 p1 onto gelatin-coated nitrocellulose sheets and allowed to dry for 2 hr at room temperature. The peptide was fmed to the sheet by covering it overnight with filter paper containing 5 % paraformaldehyde in press-blot equipment. The sheets were subsequently washed in distilled water, TriS-HCJ b&r, and TBS containing 0.25% gelatin (BDH) and 0.5% Triton X-100 ("Super"'). Two nitrocellulose sheets of 25 cm2 were used for absorption of 5 ml antiserum diluted for immunocytochemistry (see above). The antisera were absorbed twice with peptidecoated nitrocellulose sheets in small sealed plastic bags to allow optimal contact between antigen and antibody. The first absorption was performed for 3-4 hr and the second absorption with a fresh peptide-covered sheet for 1-2 hr, both at room temperature. The antisera were used for immunocytochemistry immediately after preabsorption.
Pre-incubation with Proteins A and G. Protein A (Prot A; 1 mglml) (Serva; Heidelberg, Germany) and protein G (Prot G 1 mglml) Uanssen Chimica) were incubated with the diluted antiserum for 30 min. The Prot A-and G-absorbed antisera were then used for incubation with the sec- h D tions as described in the previous section. The concentration of Prot A or G necessary to bind all rabbit Ig present in the serum was determined with serial dilutions of Prot A and G, either separately or in a mixture (final dilution 1:25 to 1:5000) added to the diluted antiserum. After incubation with the tissue sections the antibody-Prot A andlor -G complexes were detected with GaR-bio-ABC as described in the previous section. Prot A or G (final dilution 1:50-1:200) was also added to the antigen-pre-absorbed antisera to inactivate the remaining Igs in the serum.
Isoelectric Focusing and Press-blotting Procedures. Of two female pigs (140 kg b.w.), the heads were perfused with 1 liter heparin-saline followed by 2 liters of 0.1 M PB. The hypothalamus was dissected and frozen in a closed metal container in liquid nitrogen (-196°C). Sections of 50 pm were cut on a Reichert-Jung cryostat at -15°C. In the tissue surrounding the supraoptic nucleus (SON), imprints were made with either circular needles (diameter 1-2 mm) or razor blades. Further sectioning produced small tissue fragments containing SON, which were collected and stored at -80°C until use. To collect control tissue, the striatal area or cortex was punched, sampled, and also stored at -80°C until use.
Both supraoptic and control tissue were sonicated for 2 min and homogenized in isoelectric focusing buffer (Van der Sluis et al., 1988) and kept on ice. Aliquots of 2 ~1 of SON homogenate (4.0 pg tissue/ PI), control homogenate (2.7 pg tissue/Bl), and synthetic peptide (SOM, GnRH, NPY, or VIP; all 100 pglpl) were pipetted onto the gel. The procedures for preparation of the gel, isoelectric focusing (IEF), and press-blotting have been described elsewhere (Van der Sluis et al., 1987 . Briefly, samples of SON, control homogenate, and synthetic peptide were applied to alternating slots on the gel and IEF was performed for 90 minutes. Nitrocellulose sheets (pore size 1 w) were incubated in 0.2% gelatin (BDH), washed with distilled water, and dried. The gel was transferred onto the nitrocellulose membrane and fixed overnight at room temperature with filter paper containing 5% paraformaldehyde in 0.1 M PB under light pressure. The gel, which irreversibly adhered to the nitrocellulose, was washed extensively in distilled water, Tris-HC1 buffer, and "Supermix," and was cut into strips. Each strip included three lanes, one containing focused material of SON homogenate, the second containing conuol homogenate, and the third containing synthetic peptide. The strips were immunostained in sealed plastic bags with the antisera against GnRH (1:1000), SOM (1:1000), NPY (1:ZOOO) or VIP (1:lOOO). either directly, or after pre-incubation with Prot A (1:50) as described above. In addition, the diluted GnRH and NPY antisera preabsorbed with their homologous peptide, as described above, were used after pre-incubation with Prot A (1:SO). The GaR-bio-ABC method was used to detect IgG binding to the separated tissue components as described above. In addition, strips were incubated with PAP complex (1:500) alone or with PAP complex pre-incubated with Prot A (1:50). Between incubations the sheets were washed with "Supermix" (four times for 15 min). Peroxidase was visualized with DAB intensified with 0.2% nickel ammonium sulfate (BDH). The blots were dried at room temperature for 2 days, cleared with immersion oil, and stored between transparent sheets.
Results

Immunocytocbemistry on Vibratome Sections
GaR-PAP Detection. Detection of immunoreactivity with GaR in combination with rabbit PAP resulted in staining of cell bodies in the SON, the PVN, and the vasopressin-and oxytocin-containing nucleus (VON) (Van Eerdenburg et al., 1990) , irrespective ofwhich first antiserum was used. Similar staining was observed when the first antiserum was replaced with normal goat serum or buffer and when sections were incubated with rabbit PAP complex alone. Staining of cells other than magnocellular neurons differed depending on the first antiserum used, and was located in regions known to contain the respective peptide antigens.
GaR-bio-ABC Detection. With Gar-bio-ABC detection, positive staining of magnocellular neurons in the SON, VON, and PVN was also observed with all antisera used. The intensity of the staining, however, was lower as compared with that detected with Gar-PAP, although the same antiserum dilutions were used. In neurons other than the magnocellular neurons in the PVN, SON, and VON, localization of staining detected with Gar-bio-ABC depended on the first antiserum and was comparable to that found with GaR/PAP. Thus, immunocytochemistry with the antiserum against GnRH, for example, resulted in two types of staining: cells in the SON (periventricular dorsomedial extension) ( Figure IA) , VON, and PVN showed diffuse staining, while large bipolar neurons and fibers in the periventricular region ( Figure 1A) and in the medial preoptic area (MPOA) (Figure 2A ) showed intense staining. Preabsorption of the GnRH antiserum with synthetic GnRH resulted in loss of immunoreaction in the large bipolar neurons and in fibers in the periventricular region ( Figure 1B ) and MPOA ( Figure 2B ), whereas the diffuse staining in the SON ( Figure IB) , VON, and PVN magnocellular neurons remained. When the GnRH antiserum was replaced by normal goat serum or buffer, no staining was observed.
Although cells in the SON and PVN were stained in all cases when antisera raised in rabbits were used, the intensity of the staining was strongly dependent on the antiserum. Cell bodies of the PVN were stained intensely with the antiserum to SOM ( Figure  3A) , whereas the antiserum to VIP labeled these cells faintly (Figure 3C) . The antiserum to NPY hardly stained any cell bodies in the PVN and SON ( Figure 3E ). When either of these antisera was replaced by normal goat serum or buffer, staining was completely abolished, whereas staining remained after pre-absorption of the sera with homologous antigen.
Prot A-bio-Strep-HRp Detection. When the antisera were detected with Prot A-bio-Suep-HRP, no immunoreactivity was found in the magnocellular neurons of the PVN, SON, and VON, whereas in other areas of the hypothalamus'immunoreactivity was present. With the GnRH antiserum, for example, cell bodies and fibers in the MPOA were stained. The intensity of the staining, however, was less in comparison with that detected with GaR-bio-ABC, and background was considerably higher.
Pre-incubation of Antisera with Protein A or G
Pre-incubation of rabbit antisera with proteins A and G, separately or in combination, abolished the staining of magnocellular cell bodies in the PVN, SON, and VON, whereas staining in other hypothalamic areas remained. Pre-absorption of the antisera with Prot A or G had no effect on the antigen binding capacity of the antibodies or on the detection with GaR-bio-ABC, which was reflected in similar intensities of the antigen-specific staining with the protein-pre-incubated antisera. The final concentration of Prot A or G that effectively abolished the staining of magnocellular neurons depended on the antiserum and the type offixation used (see below). When paraformaldehyde-fixed hypothalamic tissue was used, the final dilutions of both Prot A and G were 1:200 for GnRH ( Figure IC) , 1:50 for SOM ( Figure 3B) , 1:lOO for VIP ( Figure 3D and 1:500 for NPY ( Figure 3F ). Solid-phase absorption of the antisera with synthetic homologous antigen, followed by preincubation with Prot AIG, resulted in a complete disappearance of staining throughout the hypothalamus (see Figure 1D ).
IEF ana' Press-blotting of Tissue Homogenates
The results obtained with IEFpress-blots of pig hypothalamic tissue support those obtained with immunocytochemistry on vibra-tome sections. With this method tissue components are focused into discrete bands in the gel according to their isoelectric point (IEP). Staining of gels with antisera against SOM, GnRH, NPY, or VIP revealed immunoreactive bands with IEPs similar to those of their homologous synthetic peptides, both in SON and in control tissue. An additional band in the low-pH region appeared only in the focused SON homogenate (Figure 4) . This band was found with all antisera whether pre-absorbed or not with their homologous peptide, and with PAP alone. The position of this band on the gel was the same for all antisera used, including PAP. The reaction with this particular band was abolished by pre-incubation of the antisera (or the PAP complex) with Prot A, while the reaction with their homologous synthetic peptide antigens remained (Figure 4) .
Effects of Tissue Fiiation on Immunocytochemistry
When the perfusion-fixation with paraformaldehyde was extended, the intensity of the staining of cell bodies and the number of fibers that could be visualized in the hypothalamus were increased for all antisera. The nonspecific staining of the SON, VON, and PVN cell bodies was decreased by perfusion or post-fixation with low concentrations of glutaraldehyde. In sections incubated with PAP complex alone, it markedly reduced the intensity of the magnocel-Mar staining (Figure 5A and 5B) . Consequently, lower concentrations of Prot A and/or G could be used to block the nonspecific staining of magnocellular neurons. For example, for anti-GnRH (1:2000) a final dilution of 1:500-1:800 of Prot A/G was sufficient to prevent this staining in glutaraldehyde-fixed tissue compared with 1:200 in paraformaldehyde-fixed tissue. The staining of neurons and fibers in the MPOA with anti-GnRH was not affected by fixation with glutaraldehyde. With the rabbit antisera against SOM, NPY, VIP, and END, however, glutaraldehyde perfusion or postfixation not only affected the staining of magnocellular neurons in the SON, VON, and PVN but also lowered the number of fibers that could be detected (Figures 5C and 5D ) and the intensity of the staining of other neurons in the hypothalamus.
Discussion
The present observation that nonspecific staining of magnocellular neurons in the PVN, SON, and VON occurs in immunocytochemical procedures with rabbit antisera, irrespective of their antigen specificity, is consistent with previous studies (Meijer et al., 1986; Watkins, 1977) . Other authors who used rabbit antisera in combination with PAP to detect immunoreactivity in the porcine hypothalamus (Yoshizawa et al., 1990; Kar et al.. 1989; Ch'ng et al., 1985) do not mention this type of nonspecific staining. Nevertheless, they also found that pre-absorption of their antiserum raised against endothelin with synthetic endothelin did not completely abolish the staining in the PVN (Yoshizawa, personal communication) . Therefore, from the literature and from our own results it is evident that this type of nonspecific staining indeed represents a more general characteristic of rabbit immunoglobulins (Ig). In addition, our results indicate that binding of the Fc region of rabbit Ig to a tissue component present in the magnocellular neurons underlies the nonspecific staining, as was suggested by Meijer et al. (1986) . In the present study. staining of magnocellular neurons in the hypothalamus was observed with all rabbit sera used, but its intcnsity was not related to titer or specificity of the sera. Whether these differences in intensity reflect heterogeneity in antibody populations between the antisera andlor differences in the sensitivity of the detection method for Ig (sub)classcs remains unclear. The variety in nonspecific staining with different antisera. the specificity and sensitivity of the detection method, and the type of fixation used may explain why Kincman et al. (1988, 1989) , using rabbit antisera in combination with avidin-HRP in immunocytochemical studies on the pig brain, did not find this type of nonspecific staining. The observation in the present study that detection with ABC always resulted in a much weaker staining compared to dctection with PAP when similar antiserum dilutions were used can be explained by the fact that PAP contains rabbit Ig which contributes to the nonspecific staining. whereas ABC docs not. Indeed, when indirect ABC detection was used the nonspecific staining persisted after pre-absorption of the antisera with their homologous synthetic peptides. but disappeared when the first antiserum was omitted or replaced by buffer solution.
Staining of magnocellular neurons could be prcvcntcd by masking the Fc portion of Igs in the antisera with the Fc binding pro-
teins Protein A and G. Prot AIG bound to the Fc portion of the Igs but did not interfere with the binding of antibodies to tissue antigens. In addition, with the rabbit antisera used the detection of antibody-Prot A complexes with GaR-bio-ABC was not hampered by the blockade of the Fc portion by Prot A or G, since the intensity of the specific staining and the number of cell bodies and fibers detected were not affected. Both Prot A and G express comparable high affinity for rabbit immunoglobulin G (IgG) (Akerstrom et al., 1985; Bjorck and Kronvall, 1984) . This, in combination with our observation that the nonspecific staining is also detected with a second antibody directed against (rabbit) IgG, suggests that IgGs in particular are involved in the Fc-mediated staining of rabbit sera in the pig brain. The final concentration of Prot AIG necessary to block the nonspecific staining depended on the type of fixation used and seemed to be related to the intensity of the nonspecific staining, but was related neither to the titer of the antiserum nor to the antigen-specific staining. These results indicate once more that nonspecific and antigen-specific staining may represent two different types of antibody binding to the tissue.
In IEF-press-blots, nonspecific and antigen-specific staining were indeed separated into different bands. In addition to the staining of a band containing homologous antigen, all sera reacted with the same band in the low-pH region only in the SON tissue homogenate. Again, Prot A pre-incubation of the sera blocked the reaction with this nonspecific band. Therefore, we conclude that the nonspecific staining in the pig hypothalamus is restricted to a specific population of cells, e.g. the magnocellular neurons, and can be attributed to a specific tissue component with affinity for the Fc region of IgGs, possibly an Fc receptor. On the basis of these results, a mechanism for the nonspecific staining in the porcine hypothalamus is proposed which is schematically presented in Figure 6. Both nonspecific staining mediated by the Fc region of IgG and antigen-specific staining mediated by the F(ab') binding domain can be detected with GaR-bio-ABC (Figure 6a ). Prot A preincubation of the antisera results in Prot A-antibody complexes in the serum which can not be bound by the Fc binding site in the tissue (Figure 6b ). On the basis of this mechanism, one would expect that detection of rabbit antibodies with Prot A-bio-Strep-HRP could represent a valuable alternative to circumvent nonspecific staining, since rabbit IgGs that are bound with their Fc fragment to magnocellular neurons may no longer be detected by Prot A (Figure 6c ). Using Prot A-bio for detection, however, we found a high background staining, which may be caused by interaction with endogenous porcine IgG. In addition, detection with Prot A-bio-Strep-HRP appeared to be less sensitive than detection with GaR-bio-ABC for the sera used in this study, as has also been reported previously (Hsu and Raine, 1981) . Two other strategies that may also reduce or circumvent this type of nonspecific staining can be derived from the present study. First, it is shown that the duration of the fixation process and the fixation components, such as glutaraldehyde, strongly influenced the nonspecific staining. There appeared to be no correlation between the effects of fixation on the nonspecific rabbit IgG binding to magnocellular neurons and those on antigen-specific binding. For example, in immunocytochemistry for GnRH the use of glutaraldehyde during perfusion or post-fixation did not affect the antigen-specific staining of neurons and fibers, whereas it resulted in an unacceptable loss of immunoreactivity for the END antiserum. Second, F(ab) or F(ab)2 fragments may be used. The detection of F(ab) and F(ab)2 fragments, however, is likely to be hampered by the loss of the Fc portion of the Igs, and in our hands resulted in a very weak antigen-specific staining (unpublished observations). Watkins (1977) suggested addition of 1% normal rabbit serum to all incubation and wash solutions, or reduction of the time of incubation with PAP to prevent the false-positive staining of magnocellular neurons. In our hands those methods either failed to work or resulted in an unacceptable reduction of the detection level of the immunocytochemical reaction (unpublished observations). Finally, immunocytochemistry with rat monoclonal antibodies (Van Eerdenburg et al., 1990) did not show this type of nonspecific staining. Nevertheless, since most of the available antisera are raised in rabbits this could be an important limiting factor. In contrast to the alternative methods mentioned above, the Protein A/G preincubation method can be applied routinely for rabbit sera in the porcine hypothalamus without limitations.
Although Fc-mediated binding of rabbit IgG is now recognized in magnocellular neurons of the SON, VON, and PVN in the pig hypothalamus, it cannot be excluded that this phenomenon is not unique to the pig. In the mouse brain, internalized Fc receptors have been identified in cell bodies projecting outside the bloodbrain barrier (Fabian and Ritchie, 1986; Sparrow, 1781) . particularly in motor neurons (Yamamoto et al., 1787) . Selective accumulation of mouse IgG by microglia is suggested to be Fc mediated (Perry et al., 1985) , and Fc mediated binding of human IgG to different cell types (neurons, glia, and myelin) has also been described in the human brain (Aarli et al., 1975) . Thus, Fc receptors occur in the brain of a variety of species. Therefore, nonspecific staining in immunocytochemical procedures may signal Fc-mediated binding of immunoglobulins to specific Fc binding sites. Pre-incubation of antisera with proteins A and G can provide a useful tool to eliminate the Fc fragment-mediated binding of IgGs in other tissues and species.
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